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3. Shock neunied electronic eqipmt was feuad to be
most suitable for these studie. The most satisfaetory
senditie existed when a given type of gear, mounted in a
standard namoer, ws found on s& different ships. This
ocurred for several types of radgo vd radar gear. Lead
gaeg were used with these gear* OWd witn other equipment
where frequency determinations o.se3 easiIy be made or where,
for some other reason, the displaseeaa•ts were of particular
interest.

4

Shins InstruMented with Lead Games

4. As the awmt of effort that could be put forth to
ar pmrte our phase of Instrlamentatioa was limited, only the
follewgaS ps~p were instrumented with lead gages. These
ships were ohoren as capable of giviLS information concerning
shook intensity as a function of distan•e from the bomb, and
to a lesser extent, as a function of location within a ship.
The few applications in the APA type ships were on equpmaent
especially installed for the Crossroads test. The ships
instreaeted are listed in Table I.

Table I - Shims Instr mented with "I" or Lead aeg s

De, tltoyrs Batttlss@Ld2

DD367 Lasson* 9334 how York
DD39 Mugford
D0390 Ralph Talbot Cruisers
DD403 Trippe
DD404 Rhind CA24 Pensacola
DD406 Stafk CA25 Salt Lakefity
ID408 Wilson
D41O Oughts Submarines

DD41l Anderson*
DD419 Wainwright 35184 Sk4.pjaekW*

8S196 Sea Raven
At.tck Transports SS308 ApaWon*U

883,35 Dentuda
APA7 Gillisam'
APA64 Bracken
APA77 Critteobden
APA79 Dawson

*Sunk during Able test, no t.ot data ObtAined.
**Sunk during Baker test.

-- The locations of thesq ships with respect to the
expicALgor the Able and Baker tests, are sbown on Plates
1 and 24..
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Nethod of Measurement

5. The determination of the maximum displacement of
one object with respect to another was made by "Lead Strip"
gages, or "I" gages, which consist of a tapered lead angle
soldered to a small rigid base, as shoun of Figure 1. The
lead is about 1/32 inch thick and its length is trimmed to

Figure 1 - "X" gage, or tapered lead angle maximum dis-
placement gage.

suit any particular use. The gage is attached so that the
relative motions of two parts will crush a portion of the
lead angle and so allow the nearest approach of the two
parts to be determined. The device is reasonably accurate
for sudden velocity changes (for velocities up to about
50 ft/sec) encountered in normal shipboard shock work.
The results may be inaccurate because of permanent dis-
tortion of a gage support, usually such conditions were
easily noticed and the readings were discarded.

experimental Data and Comments

6. The experimental data together with all infor-
mation obtained concerning these measurements are tabulated
for each target ship involved. The data is complete except
for some submarines that were sunk by Baker test and which
should provide information of great value if they become
available for the determination f instrument recording.

-3- Top Secret



The data usually inclu4es the following:

a. The name and model or type of shock mounted
apparatus under stuy,.

b. The name of the ship and the location of this
apparatus on the ship.

o. A sketch of the apparatus showing gage
locations.

d. Type, location, and clearance of shock mounts
used.

e. Identification number of a photograph of the
equipment. Some photographs of typical instal-
lations are shown on Plate 7.

f. Deflection indicated by each gage. (It is to
be noted that each gage identification number
contains the number of the ship involved
followed by a single number to identify each
piece of shock mounted apparatus, and followed
by a small letter to designate the gage on a
given piece of apparatus.)

g. Notes and comments as may be necessary.

7. The type of mount is often deLigned as L or C.
These are illustrated on Figure 2 below. The C type mounts
have fairly linear load deflection curves until they bottom
solidly. The L type mounts are fairly linear, for deflections

Apparatus goes here

Rubber "

AvataRubber
Steel shell >

Ease base

a. "C" or Channel Type
Mount -/71

Base
b. Typical "L" Mount

Figure 2 - Principal types of shock rFounts.

-4- Top Secret



along their axis, until they bottom on their shoulders after
which tim large compressional restoring forcos come into

8. There will generally be comments folloving the
individual pieces of apparatus inbtrumented. There will
also be comments at tk'e conclusion of each ship considered
which will sumnarize results for that ship. Finally there
will be a general summary and conclusion following the
presentation of data.

Top Secret



DDý8 -UGF0O

D!ý9 A~ Gages:

Location: On Radio Transmitter Model TDQ, in Radio
Transmitter Room, First Superstructure Deck. The
transmitter is in the port side of the room;

Looking 4

Port Looking Fwd.

Front 6ide View
View 3o•

b-d d b

__.__ ____ 4.+_a a-c

Tpeof lounting: Short 0 type mounts on each bottom corner.

Photograph: AA CR 32+0-2295-2P, 3, 4.

AA CR 140-2294-11, 12.

,Deflection I inches.):

Ta-ge DD3'9 #i a b c d
Baker 0.07 0.11 0.13
The mounting can be assumed to have linear response for these

deflections.

Komments

iAble: This ship was not instrumented for Able Test.
Baker: The ship was beyond the range of appreciable

d~um•ging action of the bomb. The -e was negli-
gible snock and no appreciable dwaage of any kind.

-6- Top Secret



LL1190/ RALPH TAOD

1fA•Hwm f Radio oeiveei Mdel Al•.-a, In mao 1me-
2=164 Vire& ipeatruoutnre 8. Tke reowmvw o =m
the starboard saide of the room, above a meterm-goater eat,,
and distaat frm all exterior bulkheads.

17 20-

Look' Fwd. T Looking 3tbd.
12. Front Vie*

b; bd; >I a > |

m o 11ype nounts on each of the four botteeoomre Uota about 3/8 Lneob,

SACR "-737-11

lookeand Aft 845 CPO

Rocking Athwartship 7.5
Translation Vertical 9.6

Use M90,1 a b 4
Baker 0.15 0.1. 0.15 0.03

Abe: This ship was not instrwonte4 duriaf Able toot*
keri: Thero were negligible shock diwplaoment.. *e

ship suffered no appreciable dana..

L aens On Ua4e and Train Indicator Model 80 type CAP.
in C.T.U. Bom wmch is located en the second superstreuture
deck.

"-7- Top Secret



Exterior Blkhd..

H-22 -K-38

d' a

LookingAf
Looking Port 24

Front View

J Jo
b-c c

Ty. of Mountinr: C type mounts on each bottom and rum the
full depth of the equipment.

Photograph: BA OR 95-737-12

Vibration Modes:
Rocking Fore and Aft 7.6 cps
Rocking Athwartship 11.2

Deflection (inches).:
Gage DD390 #2 a b C d
Baker 0,33 0.25 0,31 0 or57

Comments

Ablet This ship was not instrumented during Able test,
Bakers There'was negligible shock and no appreciable

damage to the ship or its equipment.

DD390 #3 Gages z

Location: On Plan Position Indicator in CoI.C. Room,
Second Superstructure Deck (starboard aft side of room).

-8- Top Secret



F

Looking I Looking Aft
Port 12 Front View

a •
a-c

Type of Mounting: Short C type mounts on each of the four
bottom corners. L type mounts on the upper back corners of
the lower unit. Clearance slightly over 1/4 inch for the
bottom mounts.

Vibration Modes:
Rocking Fore and Aft 5.7 cps
Rocking Athwartship 404

Deflection (iiches):
Gage DD390 #3 a b c d

.Baker 0.15 0.13 0.57 1.00

Comments

Able: This mhip was not instrumented during Able test.
Baker: There was negligible shock and no appreciable

damage.

DD390 #4 Gages:

Location: On Radar Transmitter Model SC3 type CG, in
Radar Transmitter Room, Second Superstructure Deck.
(Near aft bulkhead.)

-9- Top Secret
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LookingLokn
Port ..L....Af

oro

48

is 20

'~ aA

k2L of C type mounts on the four bottom corners
and n bttom es between the corners (total eight mounts on
bottom). Two C type mounts on the upper back corners. About
one inch vertical clearance.

Fhbotoarag: BA CR 95-738-2 and BA CR 95-738-3

Vibratioga fdo t
Rocking Fore and Aft 7.1 cps
Rocking Athwartship 7.4
Translation Vertical 9.7

Deflection (inches):
Gage DD390 #4 a b c d
Baker 0.09 1.33 0.07 0.07

Comments

Able: This ship was not instrumental for Able test.
Baker: There was negligible shock and damage. In spite

of the negligible shock intensity the displacement
of the top of the tall narrow transmittor was 1,3
inches. This indicated the large displacements
caused by rocking modes of poorly mountdi equipment.

DD390 #5 GeRes:

Location: On Model BN Transmitter and Receive-, type
CFN-43ACB, in Radar Transmitter Room, Second ah perstructure
Deck. (Starboard aft cormer of room.)

-10- Top Secret



17 1

LeUkWA I Aft Looking Stbd.
Front View

7

Aa

of : L type nounts cc four bottom corners.

Cl ~iia t i/8 inch.

[hgoffr.h3 BA CR 95-738-4

Rokn o*and Aft 30.1 cp's

Bocking Athwartship il.s
Tzinslation Vertical 21.3

WO 0 a b
Baker 0.13 0.00

DD390 General Discussion

Able: This ship was not instrtmsnted for Able twat.
st_ The ship was beyond the effective range of the bomb.

There was negligible shook and damage.

-ii- Top Secret



DRQ2 TRIPPI

Lead sage data was obtained for this shp only for the Baker test,

DD03 l. ftog:

Location: On Radio Tra-aitter Model TDQ, in Radio Trans-
mitter Room, First Super,•ructure Deck. The 'transmitter is
in the starboard aide of the room.

H 16 _ _ _ _ _

g , f-f) e aI

Looking Aft Looking Stbd.

Side View Front View

30

a-d h"Id a

T gr.o of Mountin: The unit is mounted in an angle iron frame
to which it is attached by means of C type mounts on the four
bottom comers.

Photograph: AA CR 140-2293-1

Deflecton (inches):
ike DD403 1 a b c d • f

Baker 0.04 0.16 0.13 O.O4 0.15 0.19

g h
0.40 0.05

Comments

See "General Discussion" for this ship.

-12- Top Secret



103 2 Gaes t

Location: On Model RCK Radio Receiver, Radio Trel mitter
Room, First Sprstructure Dock. The unit is located on the
starboard side above the TDQ.

t
Looking Stbd. 10 Looking Fwd.
Front View Side View

Sa •a

Tye of Mounting: L type mounts are under on the four bottom

corners.

Photograph: AA CR 140-2293-1 and AA CR 140-2293-8

Deflection (inches):
Gage M403 #2 a b
Baker 0.12 0.10

The deflection is about equal to the clearance.

Coments

See "General Discussion" for this ship.

DD403 #3 Gages:

Location: On Radar Transmitter Model SC-3, in Radar
Transmitter Room, Second Superstructure Deck. The trans-
mitter is in the aft end of the room.

-13- Top Secret
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a ya

Front View Side View
Looking Looking

Aft Port
48

-20 "•4 8--

XTelof M0oatinl: Rmght C type mounts equall spaced around t-he 4

bottom oft*&* Two C type mounts on two upper back corners.

Photograps, AA CR 140-2292-10, Li, 12.

Deflection (inches):
Gage DD403 f3 a b
Baker 0.33 0.25*

*Probably bottomed.

C ,oment

See *General Discussion" for this ship.

DD403 114 fohes:

...- Location: On Range and Train Indicator Model SG, in COXoC.
Room. Aft Port Side, Second Superstructure Deck.

•'Wpe of Mountirx The long C type mounts, equally spaced across
the bottom, run the full depth of the equipment. Clearance over
3/8 inch.

Photoarap.: AA CP 140-2295-5, 6, 7, 9.
9efIct- cn (inches).

ages DD403 #4 a b a d
Baker 0.11 0.03 0.21 0.23

-14- Top Secret



Cemnent@

3M vamum W~uumssionw for this ship.

Fro~t View 24

&Ug n: On Plan Position Indicator, type CG, in C.IC.
Reon Aft Starboard Side, Second Superstructure Deck.

38~~.

Front View

46* Looking Aft lift

28

Irpe of Mounting: Short C type mounts on each of four bottom
corners. L type mounts in back upper corners of main unit.

PhotoxraEh: AA CR 140-2292-2, 3, 4.

-15- Top Secret
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Deflection (inches):
oge DD403 15 a b
Baker 0.26* 0.23

*Probably bottomed.

DD403 General Discussion

Baker: The ship van beyond the effective damaging range
of the bomb. While no appreciable dam e occurred%
the shock mounta bottomed in many casea.

I

I

-16- Top Secret
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LP4O4-L-H IND

DD404# Gage s':

Location; On Radio Transmitter Model TDZ, in Radio
Central Transmitter Room, First Suporstructure Dock.
(Starboard side of forward interior bulkhead.)

a

bLooking Jtbd.1

Looking 30 Front View
1%ftL

16-- -2 31-

k 1 i g h i-k-i

Type of Mounting: Unit is mountedi in an angle airon frame.
C type mounts are at each of the four bottoir corners. Vertical
clearance is slightly greater tiian 1/4 inch.

Photograph: BA 01( 95-791-7 and 11" C0 95-791-8

Vibration Modes: • 1

Rocking Fore arid Aft 6.7 cps
.tocking Athwartship 4.5
Translation Vertical 12.3

Deflection (inches)!
Gage DD404 -1  a b c d e f g
Able --- O.50 0.50 0.31 1.50-, J-23 0.34

h i j k 1
0.38 0.40 0.05 0.36 ---

*Hard bottorm on gage base.

Comments

Able: The starboajrd side of the transnitter room was pushed
in Elbout 3 inches. Tn sp.ite of th`e bottoming of the
mounts and the collisions of the unit with the arngle
iron fram.ng, the TNQ appeared to be in good condition
and to key properly. A near by transmitter.

- 17 Top Secret



properly, A near by transmitter model TBK had a
tube broken and did not key properly.

Baker: No data was obtained for this unit.

DD404 12 Gaees:

Location: On Model RW3 Rfdio Receiver, in Radio Central
Receiving Room, First Superstructure Deck.

- 17 •- 20

Looking Fwd, 12 Looking Port
Side View Front View

_L
a P Q

trim oL ,ountimu: L type mount under each of four bottom corners.

Clearance is about 1/4 inch.

Photograv!~ BA CR 95-791-9

Vibration Nodes:
Rockng Fore and Aft 10,6 cps
Rocking Athwartship 8.9
Translation Vertical 11.5

Deflection (inches):
Gage DD4•O4 #2 a b c
Able 0,36 0,38 0.42
Baker 0.09 011, 0.19

Comments

Able: The mounts bottomed, but the receiver remained in
operable condition,,

Baker: The shock intensity was negligible,

6.3



"Imam&& ami aIm* and Train Indioater, 1n 9*1*4 bmq

Par6 *orior DUkM.

.24 Side View LookIng Aft
king Front View

tort

'I ..-

ol Mu : Three C type mounts on bottom that extend
he ll lenth- of equipment. Clearance 1/2 inch.

Back.. log F•ore and Aft 7.3 aep

Rocking 4thwartship 8.2

IDef~sat~on Jimches.):

Gage M404k 13 ae b ac
Able '1.50* 0.75 0.25 0.13
Baker 0.21 0.80 0,10 -

Cmments

Able: The entire starboard side of the C.I.C. room was
broken open by the blast. The Range and Train
Tidicater, which was located in the after pozrt
side of the room, suffered a considerable hori-
sontal bhock, but little vertically. The unit
appeared to be in good condition.

,m-er: The intensity of shock caused by Baker test was
negligible.

S-1.9-" Top Secret J



LAeation: On High Voltage Rectifier type CV-20M# Ia
• T tnmi-tte.r 46m, Second Superstructure Dok.

I' a

Lookidng
*vdo LookiM Port

Side Front View
V O - 26 211

LAA

bpej.Mounting s L type mounts on each bottom corner and on
tw upper back corners,

Photoaraih: BA CR 95-791-.1

Vibration M~odes:
RocLlng Athwartship 13.1 cps
(Okher modes were much higher and not obtainable)

D eflecticon (inches),-

Gage bD404 A4 a b* a d
Able 0.12 -.- 0,17 0.18
Baker 0.05 -- 0.05 0,06

KGage. knocked off.

Able: Although the mounts bottomed the Intensity of shock
did not appear severe, There was no apparent damage
to the unit.

Pakers The shock inte7.Aity caused by Baker test was
negligible,

-20- Top Secret



DDIhOJ Genorl i cAsuasioa

Ao A31 anteum systms were swept away bv the Able
blast. Although the blast permanently defomed
and broke op up sop ef the olfkheads of awm.
parunt sdta~ili ebook ~mnted &eer there
was no evidooe n ,4 more thaD sadesato Inteasitles
of *hock#

]t!et The ship was too for removed fre the bcmb to suffer
any appreciable shock damage,

Top Secret



DD406 STK

DD406 01 Ofes: ' •

Loogtion: On Range and Train Indicator Model SG, in
C.I.C. Rooa, Second Superstructure Deck. (Port Aft Side.)

d>aT a d4

Looking Port 24 Looking Aft
Side View Front View

b C

K-23

Tye of Mounting: Three long C type mounts run full depth across

the bottom of the equipment. Clearance 1/2 inch.

Photograph: BA CR 95-791-2

Vibration Modes:
Rocking Fore and Aft 20.8 cps
Rocking Athwartship 10.9

Deflection (inches),
Able 0.50 0.09 0.09 0.94
Baker 0.23 0.04 0.07 0.85

Comments

See "General Discussion" for this ship.

-22- Top Secret



ADI06 L2 ftos

L deatims On Plan Position Indicator tnn CG•Starboai4
Aft Side of C.I.C. Roog, on Second Superstructure Desk.

Front View

461 2

T•- of M tE= Short C type mounts on each of four bottom
J -era with L type moune in back upper corners of lower unit.
Clearance about 1/4 inch in vertical direction for bottom mounts.

Photo&Mgkt BA CR 95-791-3

Vibration Pd.
Rci Fore and Aft 5.74 cps

Rocking Athwartship 6.53

eD406 02 a b a d
Able - 0.60 0.17 0.09
Baker 0.43 0.43 0.09 0.07

*Bulkhead .4iffener next to the a gage was bent in about 3 inches
crushing the gage and its support. This stiffener was on a
starboard exterior bu&khead. The compartment was undamaged
except for the above mentioned distortion.

Top Secret



RD406 03 a ,

Iat Ou Raf T& m itto Udtl 11Q4 in Radio
Wr ReRm on Seeooid wewsrtwuture Dock.

--16 ba2--'----- _ ._

Looking Looking Port

Fwd. 31 Front View

dd

MWe Of funtina: C type mpunts are used on each of four bottom

comers. Clearance about 1/A inch.

P&*__rao: BA Q 95-791-6

re and Aft 7.6 ope
Rocking Athwartship 4o3
Translation Vertical 11.8 (estimate)

Deflection (inches):
Gage DD406 #3 a b c d e
Able 0.30 1,4* 0.42 0.23 0.25
Baker 0.10 1.0* 0.16 0,21 0.25

"Gages crushed to full length.
The mounts bottomedo
Compartment and equipment not damaged.

Locatoion: On Radio Transmitter Receiver type CFN, in
Radar Transmitter Room, Second Superstructure Deck.

-24- Top Secret



b 1------- 19------

a

LookingLoknAf

Side View 28 Front View

T~e of Xttj' L type wwuts are Gu the four bottomocorne.rs.
to 1/4 inch to ahoulder

Photoaraphi BA CR 95-791-4

: ki~PFore and Aft 5.5 eap
tocking Athwartahip 5.9
Translation Vertical 15.3

Defloctipn (inches):
5gaes DD406 #4 a b C d a
Able 0.30 0.30 0.07 0.34 0.22
Baker 0.07 0.10 0.05 0.10 0.17

No apparent danage to compartment.

DD406 #5 ]e:

Locati: On Radar Transmittor Model SC2, in Radar
T ter Room, Second Superstructure Deck.

-25- Top Secovet



ab T a~ b

Looking Looking
Stbd. 48 JW.

Side Front
View View

120

c-d A a d

Type o~f,.ountinl ILght C type mounts are located on the
bitt-oi corners and edges. Two C mounts are located on the
upp6r back corner. There is about 1/4 inch vertical clearance.

Photoara;h: BA CR 95-791-5

and Aft 10.9 ape

Rocking Athwartship 8.8
Translation Vertical 10.9

Deflection (inches) aG]age DD406 #5 a b c d
Able 0.17 0.34 0.05 0,0
Baker- 0,12 0.37 0.0 0.30

DD406 General Discussion

Ablet: The blast was sufficiently severe to slightly
deform some of the exposed bulkheadtr of the radio
oompartments. However, the shock intensity was
not great.'- Nb mounts failed although there was
considerable bottoming. In gypral the electronic
f ar was not damaged.

Bakers Te intensity of shock caused by Baker test was
less than that caused by Able for this ship. No
damage and little bottoming occurred.
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DDAOO V!LBOIDD4048 Gubsl:

Loationt On Range and Train Indicator type CRP in C.I.C.
Room$ Second Superotructure Dock (Aft port side of room)

da
Aipokidi4 Port [ Loekift Aft'

Fr.rft View

of Mounting: Throe C type ounto, as shown, extend full
depth of equipment. Clearance before bottoming is about 1/4
inch.

Photogra&: BA CR 95-789-3

Vibration Modes:
itocking Fore and Aft 7.6 cps
Rockixg Athwartehip 10.2

Deflection (inches):
Gage DD408 #1 a b -c d
Able 0.36 0.09 0.10 0.17
Baker 0.32 0.05 0.16 0.46

The starboard bulkhead was pushed in several incheb by the
Able shot, otherwise there was no observable damage.

DD408 #2 oages:

Location: On Plan Position Indicator type CG, in C.I.C.
Room, Second Superstructure Deck (starboard aft corner of
the room).
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7- 7'

-. - - - _

a-b) k b

"ve %%*A 0 tj munte under eachbotmars,

aM-1 S~s inba~ u~ rorn~ers of the 1~ unwit,

Cleas"Oto ottw aout1/4in*9k

IM~~. ft9549m

Able 1,20 0.7 0*.12 0.15
Baker 05 0.5- 0.13 0.Ul

M~is doflstion was moatiy duo to the displaesawt of the
etarbosad exterior bulkhead to Phich-it was fastioned; the perase
unet dli~pa~ of this bulkhead at this point was obout 1 inch*

knm~m: On Radtr Transmitter VIodl SC-.3v in Radar Trans-
AdttirSma, 3scend Super. truoture Deck (located near center
of. Aft bulkhead).
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a<a

B~FortI Aft

TSidsh 50 Front

After 50 View

19 20

b

ec

Nrpof n otaleda: Six short C type mounts under bass plus teo
thead bora es onupper back edge. Clearance is about 1/4 inch
before mounts bottom.

Photogravh: BA CR 95-790..3

Vibration M onde ut ory reodl20,n arTrn tr

Rooking ',Fore and Aft 9u2 cps
Rocking Atbwartahip8.

Deflection (inches):
Gage DD408 #3 a b
Able 0.18 0.09
Baker 0.19 0.16

No noticeable damage for either test. The deflections are less
than would be caused by a sustained acceleration of 2 g.

DD408 #4 Gages:t

Location: On Auto-Dryair. Model 2200, in Radar Transmitter
Room,, Second Superstructure Deck.

-29- Top Secret

- 9.



19

Lbb

o o t L tjype m~ounts on four bott..R codoirez
inhe e5W ma. before bottoming on shoulder of mount,

Lhotuauk; Sh CA 95ý-790-4

Translatio.n Vertical 17.0

Able 0.21 0.17 0.17
Blaker 0.46 0.14 0.15

DDLOO #5 West.

Lo~im On Nodel TDQ Radio Transmitter, in Noin Radio
Tr~nsaitter Room,, First. Superatnr,'% 're Deck. (In forward
starboard corner.)

Trv ofYout:A C type mouats under each bottom corner,,
Cle~arane bot 0,2 inch"s before bottoming..

-Piotograi*u BA CR "5-789,-1

Vikratig vd0I
Rokn oeazid.Aft 4.1 cpxs

.Rocking Athwartabip 6,8
Translation Vertical 12.0 (estimate)
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Deflection (ii~ces):s ,

Gage DD408 #5 a b 0 d • f
Able 0.60 0.38 0.18 1.0* 0.60 0.15
Baker 0.21 0.24' 0.17 0 .37 0 41- 0. 10

*Buuped against base of gage.
Door casing to compartment was bent in eeveral inches by Able
blast.
Radio and radar equipment are in good condition.

•-16 24

b

Lookipg Looking Fwd.
Stbd. 30 Front View

Side View

DD408 #6 Ganes:

Locations On kodul RCK Radio Receiver, of Forward Starboard
Corner, in Main Radio Transmitter Room, First Superstructure
Deck.

17- 17 j_

LookipZ Stbd. Looking Nd.
Front View

a-cA gb .1",, g b c

-31- Top Secret

I



ft~r" TVSW /4 UWWWs to 46WaAdoer at ta4.

MAMM A*AM CI "*#*-L2, XA CR "• 0.95

bokig Athwr.hip 9.6
Translation Vertical 12.1

%s D40 6a t, a 4 0 f
Able 0.08 0.13 0.08 0.10 026 0.10 0.09
Maker 0.07 0.10 0.06 0.13 0.18 0.10 0,06

Mh.* #7 u,

"" On Power Pack, in Radio Raceivicg Room,, First
Superstructure Deck.

TFront View Side View - Looking Nd.
Looking Stbd.

10 nlF-]

(stbd.) ,•

Type Of Mountings L type mounts under four bottom corners.
Clearance to shoulders of mounts ab~out, 1/8 inch.

Photoqgraph: PA CR 95-788-3l

Vibration Modes:
Rocking Fore alui Aft 13.3 cps
Rocking Athwartship 11.6
Translation Vertical 12.2

Deflection (inches):
Gage DD408 #7 a b a
Able 0.32 0.28 0.14
Baker 0.0W 0.05 0.03
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LoeatOea: On hergmcy Diesel Generator, in Compartment
A--- (fae 56, deck below main deck),

Side Vje•.. End View
Looking F K.,. Looking Fwd.

dVO" a~v dV>

Tpe o Mounting: Rubber mounts in compressione Less than

1/8 inch cleaiuce laterally.

MhotoIraph: BA CR 140-400-4, 5

Deflection (inches):
Gages DD408"#8 a b c d
Able 0.03 0.02 0.02 0.03
Baker 0.09 0.09 0.0 -

The diesel generator was quite rigidly mounted. So knowledge
was obtained of the detailed properties of its supports. No
damage was suffered by the equipment.

DD0& , General Discussion

Able: The blast pushed in for several inches some of the
starboard bulkheads of the radio and radar com-
partments. The shock intensity, however, was not
great. There were no shock mount failures, although
there was some bottoming, and, the equipment gener-
ally remained in operable condition. The overall
damage to the ship was alight.

Baker: There was no appreciable damage caused by the Baker
test. The effect of the Able and Baier shocks on
the gear considered was about the same for the two
conditions.
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UMNU~s, n 001 TDQ ladUq !rsmmitterv. -*aui• •..•a•(t rdport eorer s~ea*ýtqfto
-bI*khad) Fi.rst uro..r cture P eak#

oo16in b -2 -

•P ... 'b> "aI o

Looking Looking Port

Side 30J. Front Viewview"d.

dd

"L of Mounti: C type mounts on four bottom corners.

C/eanae about 1/4 inch.

Photograph; BA CR 95-737-6

Vibration: Modes:
"Rocking Fore and Aft 4.4 ape
Rocking Athwartship 6.8
Translat~on Vertical 11.70

Deflection (inches):
Gage DD41O #1 a b c d • f g
Able 0.21 0.15 0.80 0.07 0.07 0.23 0.21
Baker Room badly damag•d by Baker, no readings

possible.

Comments

Ale: There was nf.ligible shock or damage caused by
test Able.

Baker: The shock caused by Baker test war of great severity.
The transmitter -rom and its contents were in such
disorder that no qantitative measurements were
possible.

-34-" Top Secret



VD420 12 Gaxesi

LoeAtiont On Model RCK Radio Receiver, In Radio Transmitter
Room, First Superstruetmre Deck. (In Forward Port Corner
above TDQ.)

171 1, -

Looking Fwd. iO Looking Port

Front View> c-,d _. ed

Type of Mounting: L type mounts on four bottom corners.

Clearance to shoulders of mounts is 1/8 inch.

PhoLoSrah: BA CR 95-737-7

Vibration Modes:
Rocking Fore and Aft 9.3 cps
Rocking Athwartship 8.3
Translation Vertical 11.9

Deflection (inches):
Gage DD41O #2 a b C d e
Able 0.13 0.23 0.09 0.09 0.25
Baker Room badly damaged by Baker test, no

readings possible.

Comments

Able: There was negligible shock or damage caused by
test Able.

Baker: The transmitter room and its contents were put in
such disorder by the Baker test that no readings
were possible.
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IMLtAO.OZL On Hange and Train Indicator type CP-55AEC..3
Rom, Second Superstructure Deck (port side).

22 38
Lookw T

Fwd. Looking Port

Side 2 Front Vie*
View

-"u ~r Ll MR rJTa b vErj • &I..

y of [mount Three C type mounts, as shown, run the. full depth

of the oqIpma,. O.learanoe is about 1/2 Ionh.

Phdoorai]J BA M 95-737-8
Vibzgtio g domag

goo" Fortand Aft 6.6 ape
Hooekt Athwarbship 9.1

IbAbC 0,30 0:24
Baker 0. 063
*0up broke otf

Ablet Th'ee ws isImgiblS shook or shook dmAge Caused
by tbest Able*

baker I The sho ok ow~ed by Baer- test was vary severe. e he
mounts didO not fail altough they weis =t stife
enough to be effeotive,
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DDý1O #4 Gages:

Location: On Plan Position Indicator type CG, in C.I.Co
Rm(ater starboard corner), Second Superstructure Dock.

Looking Aft I

Front View

a

28/I

•_' _.v AV -

b c

Type of Mounting: Short C type mounts on each of fodr bottom
corners. L type mounts on the back upper corners of the lower
unito Clearance from 1/4 to 3/8 inch before mounts bottom.

Photograph: BA CH 95-737-9

Vibration Modes:
Rocking Fore and Art 4.5 cps
Rocking Athwartship 5.0

Deflection (inches):
Gages DD41O #4 a b c
Able 0.55 0,21 0.09
Baker .-- --

Comments

Able: The deflections caused by test Able were small.
Baker: The unit was knocked entirely free of its supports

during test Baker. All mounts on the base of the
equipment failed. The upper rear mounts pulled a
bulkhead "T" section loose.
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DD)410 #5 fetes:
Location: On Radar Transmitter Model SC-2., type CG, in

Radar Transmitter Roomp Second Superstructure Deck.

•-1 -••--20 --•

b b

Looking L'ooking

Fwd. Port

Side Front

w48ew

A
c

Type of Mcuntina: Short C type mounts on four bottcm corners
and in middle of front and back bottom edges. C type mounts on
upper back corners. Vertical cleartnce leser than 1/8 inch
(rubber had crept).

.Photograph BA CR 95-737-10

Vibration Modes:
... Rocking Fore and Aft 7,2 cps

Rocking Athwartship 7.3
Translation Vertical 7.4.

Deflection (inches):
GShes DDC p o #5 a b C d
Able 0i21 0.25 0o09 0odg.
Baker h crp

Comeants

Able: only small deflections and no damage were causedby test Able.
Bakero All of the mounts failed for test Baker, allowin

the gear to become loose. The compartment was
wrecked.
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DD41O General Discussion

Able: There was no appreciable damage and shock caused to
this ship by test Able.

Baker: The ship was severely damaged by test Baker. Con-
siderable flooding and machinery damage occurred.
Shock damage to electrical equipment was especially
extensive in the lower parts of the ship. The
shock experienced by equipment should be regarded
as of an intensity slightly less than that which
would cause uncoutrollabie flooding throupkout the
major part of the ship with a crew present, Water-
tight integrity was affected principally u.l %ne
rupture of piping &nd fracture of sea coriu,%tione
and was not ca-asec1 by extensive hull failueek it

'is probable that properly mounted and consta zted
electrical arnd electronic gear could with+ t ~he
shock existing in the upper parts of the . it
is apparent that the f ilure of the machine,- -items

in t1e lower parts of the ship point to much snore
attention to be required for their more.. ruggeo
construction. It is believed that the shock in-
ten3ity in this case represents a near maximum for
whic•n protection is required.
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DW.19 WAIUWRINe

Location: On Radio Transmitter Mo.el ?DQ, in torward Port
forner of Radio Transmitter Room, First 3uperstructure Dock.

b ad

Looking Looking Port
Fwd. Front View

5" i
e-i>

L eck 77,,

&U of Mountin i Short C type mounts on each of four bottom
€of Iiers-. i "''Cirance of mount is about 1/4 inch ver&ica13y.

•k2ps: 3BA CR 95-788-6 and BA CR 95-789-8

Vibration Modes:
Hooking aFre and Aft 5 cps
Pocking Athwartship 7.4
Translation Vertical 11.9

Deflection (inches):
Gj•e DD419 11 a b c d • f g
Able 0.05 0.46 0.34 0.13 0.05 0.03 0.11
Baker 0.07 0.73 0.50 0.05 0 0.03 0.18

h i
0.11 0.00
0.16 0.00

Soo *General Discussion" for this ship.
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Looationt On Model ICK Radio Receiver, in Forward Port
Corner of hdio Tranamatep Rom, First Superstructure
Deck.

Looking Fwd. 10 Looking Port

d Side d Front

A a

b c •Ab-c

Type of Mounting; L type mounts on four bottm ¢ornerh.,
Vertical clearance is about 1/8 inch to shoulder of mount.

Photogtraphs: BA CR 95-788-9 and BA CR 95-788-10

Vibration Mcdes:
Hbcking Fore and Aft 10.7 cps
Rocking Athwartship 14. 5
Tranclation Vertical 16.3

Deflection jinChes):
ag~e DD419 #2 a b c d

Able O.0i 0.07 0U"C7 0,01
Baker 0.03 0.06 0.08 0.00

Comments

See "General Discussion" for this ship.
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DD419 &3 ges,

Location, 't On Range and Train Indicator Model SO, in Aft
Port Corner of C,.,C.. Room$, Second Superstructure Deck.

S22 ] H- 3 8

Looking Fwd, 24 Looking Port

Side Front View

a-b
a

Type of Mounting: Three long C type mounts, spaced as shown,
extend across the full depth of equipment. Vertical clearauce
of mount is about 1/2 inch.

Photgrhl BA Ca 95-788..5 ,

Vibration Modes:

Rocking Fore and Aft 2U.cps
Rocking Athwartship 8,4

Deflection- (inche.):
Gage DD419 #3 a b
Able 0.13 0.11
Baker 0.07 0.07

Coments

See "General Discussion" for this ship.

DD419 #4 Gjaes :

Locati•x: On Plan Position Indicator type CG, on After
Starboiii Side of C.I.C. Room, Second Superstructure Deck.
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T 7 [ LQQI41g Aft

SFront Vie

S28

b-c

M•ga of )ounting: Short C type mounts on each four bottom corners.
L type mounts in back upper corners of lower unit. Vertical
clearance is slightly over 1/4 inch for bottom mounts.

Photograph: BA CR 95-788-3 and BA CR 95-788-4

Vibration Modes:
Rocking Fore and Aft 4.4 cps
Rocking Athwartship 4.4

Deflection Unches),

Gage DD419 #4 a b c
Able 0.26 0.13 0,1]
Baker 0.41 0.14 0,14

DD419 95 Gages:

Location: On Radar Transmitter Model SC-3, qn Forward
Starboard Side of Radar Transmitter Roca, Second Super-
structure Deck.

Type of Mounting: Eight short C type mounts around bottom corners
and edges, two C type mounts on upper back corners. Vertical
clearance of mount is about 1/4 inch.

Photograph: BA CR 95-788-1 and BA CR 95-788-2
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Vjr~-Lq2_ Mdess
Rocking Fore ant Aft 8's epe
fiocking AthwartShip 11,6

Derlection (incheb):
Gates DD419 #5 a b c ,
Able 0.11 0.09 0.05 0.6
Baker 0.09 0.10 0.13 0.05

-•-18 -•--20 -

bo ~a b~ < a

Looking Looking

Aft Stbd.

Front View

48

C
CI

•~Aa

d d

DD412 G4neral 9i1scussion

Able and Baker: There was ngligtble shock existant on
this ship during teats Able and Baker.
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APA64t A1 ACea:

IE3SP~$On bi'b-e-Qerator (BuShipa Section 660 Special
Ttf#1#15), in Foward Cargo Hold Lowest Level.

about 10 ft.

End View Fwd. Side View Aft

IL

b a Deck a-b

Type of MountinM: The unit is solidly mounted at the four
bottom corners, but it has a long unsupported span between its
ends. The unit weighs about 15 tons.

Photograph: BA CR 140-1601-10 and BA CR 140-1601-9

Deflection (inches):
Gages APA64 #1 a b
Able 0.00 0.00
Baker 0.00 0.05

Comments

Able: There was no measurable deflection of the long
unsupported span of the turbo-generator caused
by the Able test.

Baker: The deformation of the above mentioned span by
test Baker was negligible. The general shock
throughout the ship was of a minor nature.
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M!77 CRITTfDIDI

I#& : On Control Benh (94h4e Section W* ZtM 415),
WOrcard Side, Lowest Level., of Forufrd 1-ute %ldU

c d (Equipment it 67" high)
S b • lUbank --

Top view shoving gages in
the plane of the foundation.

34

wd. Aft

~*a

frontS~60

I -1I, 1
f

Top vI.. ah-owing head braces T 3

and gage location across upper
center shock mntnt.

Type of MounUtin Special built-in mount@ using rubber in
compression*

PhotcaraDhas BA CR 140-1,02-1 and BA Cl 140-1602-2
BA Cl 140-1602-3 and BA OR 140-1602-4

Vibratiop Modesm
Rocking Fore and Aft 14.1 ops
Rocking Athwartship 11.l

Defletiaon (Inches):
Gase APA?7 #1 a b a d 0 f
Able 0.17* 0.19* 0.11* 0.05* 0.12* 0.00*
Baker 0.05 0,02 0.08 0.30 0;00 0.03
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Deflection believwd c:!used ;J2 aost entirely by tne iuP'xct of
f',II.ng tc CoVw.:rs '.g. ýrst tiie top of the unit.

Corments

Able: Tnerv was no evidence of shock other than that cauaed
by the impzcts of falling; hatch covers.

Baker: Shock of a very minor nature at tris location is
indicated by the san-al. deflections of the shock
mounted control bench.. There was no dawiage to thlis
gear.

AFA77 ,-2 Gages:

Location: On Turbo-Generator (Bu~hijps Section 660 6pecial
Item 1) in Forv•,rd Gargo Hold, Lovrest ,evel.

about 10 ft.

End View Fwd;. Side View t

I -- ~ _ _ _C -Z

b a Deck a-b

_h BA 140-1602-5

Deflc ticn (incces):
GFge ,7777 Ji2 LLb
Able 0.34'- 0.25'
i~ake r 3.07 01].

*The deflectioi. for the (.bl¢c test is believed cau,-ed by the
•pact of fallirn '-itc.i covers striking the toij of the tuaLt.

-',bl~e: Zcept for tho dauige caused by falling hatch covers
tbere were no shoc1k effects caused by -'ble test.

Bak'er: The deflection of the long unsupported span of the
turbo-generator indicated -._inor shock intensities.

-47- TOi) &..C'LT



•A?9PV 1R MuMA72 il 2Ee2:

CMControl Bench (BuShips Section 660 Itea L354)
ard S.idop $so. Plattoia Desk1 in Forward Carza-geld.

(Squipment 66" high)back

Top view showing gages that -
f are located in the plane of the

foundation.

a ý33

dwd. Aft

front

60~
• W back

p " I ---I I 0 1 '_

Top view showing head braces

and gage location a~cross upper
center mount.

T 33
PNd. Aft 15

frontJ

Type of Mounting: Special built-in mounts using rubber in

compression.

Photographs;: A CR 140-1602-6 through ii

Vibration Modes:
Rocking Fore and Aft 13 cps
Shear pins prevented other modes of vibration

Deflection (inches,):
.Gage APA79 #1 a b c d f g
Able 0.09 0.15 0.05 0*13 0.07 0.05 0.00
Baker No readings obtained for Baker test.
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A.et The hatch ccad ocllapsed into this hold and the
overhead was bent down over the switchboard. However
there was no damage from other causes at the switoh-
board location or to the switchboard caused by the
Able test.

f _ri No data were obtained.
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There was no appreciable damage, caused by thm ts&t to
sa of the shook mounted equitent internal to the New York.
The Baker test, homver, resultaed ian...& a ook . m mw
severe intensity throuohout the ship.

1a&JLts oM 4"

Corner of Main Radio (Reciv1ing)-R--,
Third 0e0 Tatorior ba0 betwea nhs 50.

17 a

12 Looking Stbd. Looking Fwd.
Front View

e
h-e> hg 7

j g f To

T of M t: L type oaunts on the tftr bottea
eorneft Clijreanc is not appareit but U*an the order
Of 3/8 to 1/2 inch. The unit is mounted to an angle iron
frame that is ettached to a forward interior btlkhewd.

• ts , DA CR 54-752-1

V~br&_tAon go~d":~
dlcUW• oe and Aft 9.1 app

1ocking 4thftrtsip 10•,
Translation VertIcal 11.5

•l~t04 (laches2).:
%kgo 34 #1 • a b C d 0 f
Able 0.11 0.09 0.05 0.00 0.00 $.07
Baker 0.75* 0.75* 0.03 Q,3 0.09 "•23

0 h i

0.19 0.09 0.21

*Gage smashed flat.
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+comment

Ab]ot The @beok at We. interior part of the ship was
negligible. The .defleotions are generally lose
tbi would be oassed by a sustained aocelezation

B : The vert•cal compewat of the shook was severe
caussing 3/4 inch upward motion and solid bottoming.
However, ther6 was no apparent damae to the re-
ceiver. The shook in the horisontal direction
was negligible.

o•e On Plan Position Indicator, type CO, in Center
ofuar o'ead of C.I.C. Room which in located on the

Looking Aft
141, FTr~nt V'Lew

I ~46J

- 211 -± 9

b-;W:

Type of Ifcmntx Slbort C type mount& eo eh feor bottom
corner. L tn eI ism beek -- -Oomers of the lower
unit. Clearance of munta Is between i/ and 3/8 imok.

Photograph: BA CR 54-752-3

Vibrotion Modes:
Rocking Fore and Aft 3 Ops
Rocking Athwartahip 4.2
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AW 0.25 0b15 0a13

*N~quijment broke lo~e and moved about t~m foot, roumea

Coments

Able: Thee mwa no approciab4a msako
•z The &back *mate failed and allowed equipsmt to

* @M. .lle.

1nkaA t Ottn " an Tzrain Indistor, type ORP-55 APB,
id ioiaed Port Corner of C.IC. Rom on Sigmal Bridge.

22 38

Looking - -
SLbd. 24 Looking Fwd.

Side View Front View

-a

,TV" o4.Moun~ti: Three C type nounts run the full depth of
Meeqipment, tshown above. Vertical clearance of rmnts

is about 1/2 iach.

Lhat.gropih BA QR 95-7374

RokigFvoe and Aft 7.6
Rocking Athwartship 8.4

Deflection (inches):
Gage BB34 #3 a bAble 0.11 0.15
Baker 0.48 0.34
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4 gThere was no Oppreciable shook,
-r_: It t probable that the apparatus b*Umed, bet

with little excess energy. If it is aesumed, as
a reasonable approximation, that the f re~queq
of vertical vibration is 10 cpa, then at le"
1/2 inch clearance is required. This is about
5 times the static deflection. The qapipent
was not obviously damaeed.

Locatio.' On Radar Transmitter Medvd SK type M-52•H,
in #2 Cibat (frame 64) on the Flag Bridge.

cc

Looking Looking
Port Aft

Side
View Front

48 View

18 20

a-b- '-a -- b

¶bnpe of Mfu4ting: Eight C mounts used on the bottom corners
and on edge$ midway between corners, two C type mounts on
upper back corners.

Photograph: BA CR 54-752-5, BA CR 54-752-6, and BA CR 54-752-7

Vibration Modes:
Rocking Fore and Aft 6 cps
Rocking Athwartship 7.2
Translation Vertical 8o2

Deflecti on (inches):

Gage BB34 #4 a b 0
Able 0.15 0°11 0.34
Baker 0.36 0.55 0.95

Cogments

Able: There was no damage and negligible shock intensity
registered by this equipment.
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i~skc: Tite outn ytia ±u:.t to ixotoct taio
radar from noticeable d~.~*homver,, tiie de-
flections weme very. lart~e u~nich indicated severe
Zaiiock conditions.
Typc of daarwagc caused by Baker test to Coribat m-2
coI~partmeiift ir. Lidica~~ted by the failure of the
box-dinZ of the sheer imouvts (holdir4; the gyro rc.-
peater) tnie train indiicator was thron.n out, of
place; and tiie optical range- finder was brokenx
Out of' the sadcu~c..

;iý2Gaes

Location: On I-adio Tranor.1.Atter :.-del TDý4. in Forwa~rd
.=ta r UA --rd Corner of V-.adio Tranz.!iitter I o te Tir

a> >bd

Looking Loir~~'d
Looin Fr.

30 Front V iew

C> £f e loo >

- 16 24 4

Z~ of L.ourtingt: Short Cty-ý.e munt~ -At bottom~ cornrs
Cile,-r-nce to' botto~.- 1-uti 1. nh The unit is mlounted
in ~n.n~'iron fra!.-.ilc.

ihotý&graph:. BA CF. 95-74-2-1

vibr-.t iu odc
oC-kii.g Fore arid Art cp)s

£LockiiC atl.wartship

:!eflection:
Gage F363ý4~5 a1- b c d e r g9 t
Aible .0] .09c .13 .07 .01. .01 .17 419
Baker .50 .38 .29 -40 .09 .05 .30 .30

ible: There was no app+recliable shock.
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Baker: No shock mount Yd apparatus in this compartrmt
appeared damag.,d although there vsa a considerable
quantity of eqtipment, as fans, starting boxes, etc.,
broken loose from the b•ufel mb J4 tis evident
that the damaging components of shock involved &
such small displacements •tMt the clearances of
about 1/2 inch provided sufficient protection with
the t*. of mounts used.

BB34 General Discussion

Able: There was no appreciable s'Mf'7 or damage.
Bakr: The shock intensity throug&Ilt the ship was modwate.

The intensity of the lnw frequency components of
shock, as evidencei by the deflections of shock
mounted apparatus, was as great on the superstructure
decks as on the 3rd deck near the ship's centerline.
Except for the failure of the P.P.I. mounting, in
the C.I.C. room, the shock mountings proved adequate.
There is little doubt but that shock mounted equipment
with resonant frequencies no lower than 10 cps, and
with mounts located so as to deccwuple the rocking
modes, that 1/2 inch .iearance would provide pro-..
tection for shockn of these types. Equipment that
has passed current shock specifications should be
well able to withstand these shocks.
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ChuJ .12 Geges:

a > b >.

Looking o,
Stbd. Looking Fwd.

Side View 30 Front View

d:~J d

1642

Type of IMountima: Short C tqpe mounts on four bottma corners,
L type mounts on two upper back corners. Vertical clearance
to ;ihoulderr ol mounts is 1/4 inch.

Photogralh: BA CR 95-738-5

Vibration Modes:
Rocking Fore and Aft 12.0 cps
Rocking Athwartship 16.4
Translation Vertical 14.4 (some rocking)

Deflection (inchea):
Gage CA24 #1 a b c d 0 f g
Able .19 .25 .39 .05 .21 .21 .05
Baker .34 .40* .41 .09 .35 .35 .09

*Broken

Comments

Able: Although there was very extensive damage just ex-
ternal to this compartment there was no -isible
damage within. The unit was mounted to the
structures that were attak td only to the deck.
The major shock direction was vertical and the
deflection was no greater than would be caused
by a sustained acceleration of 5 g. There was
no damag to the transmitter.
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Dakers There was a mash fore severe thock ruting from
the Baker tat then for the Atlk test. Again the
,erction of greatest severity at this location
was vertical. Altough the mounts bottomed there
did not %ipear to be any serious demage to the
transmitter.

C AA 12 Gave.a:

Locations On High Voltage Rectifier type CW-20280, a Unit
of Mark 28 Radar; in Radar Transmitter Room (just above
the communication platform).

IVa

Looking Looking Fwd.
Stbd. Front View

Side View 26

Type of Mounting: L type mounts on four bottom corners.
Clearance to shoulder of mount is about 1/16 inch, however the
shoulder is e inch thick.

Photograph: .4% CR 95-738-6

Vibration Mod~l:
Rocking Fore and Aft 6.7 cPs
Rocking Athwartship 9.6
Translation Vertical 20.0

Deflection (inches):
Gage CA24 #2 a b c d
Able 0.30 0.56 0.42 0.42
Baker Room too damaged to obtain readings.

Comments

Able: The starboarf bulkhead was ligkhtly bent in by the
blast, but there was no notideable damage in the
compartment. The shock as indicated by the dis-
placement was severe. The mounts were deflected
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V~tcL< .. t~e .AUti .ir t ..c1.,.
bDlker: T[e c miv.r.t f nda fL-c wis

cthaotic o f ýuaý i.,:ttri i,

2,.-'24 ;3GagE(s

j .ocation; On co.hoc~r: L.ow~it i.-ick Contaimitir., Fire, Con~trul

I~~ Gear' loctted on I ort jlde~ of' ýa~dar Tran!,itA-ter Roomr.

>0 C

1'4b

Looking- .tbd. 1 1 LoolU1 F-ad.
Adc ju.Front Via',.

L ____ ._ _ _ _

d/

lu fLunig-. Four L. typo, nounts undeor oacI, side botttz;
edge-. The L type mounts on uwc,(,r bauk corners. Clearance1/
inch to si-oulders of mowits.

Vibration Lodes:
.Lock-Ing T-ore and £ift 7.4 cps
ttockidni tthirartsiti~p 6.0

Deaflection (inclies):
Tag Ca24-.i~3a7 ; a b c di (1 f
jAble 0.70 0.75 -w 0.34 0.0 - .0- -
Baker 4oom too dama~ged to obtain reacings.

"*Rubber of' up,--o-r back shock tiount failv.d.

Counents

Able: This apparatus wvas !Att-cied to the doc~k and to
bulkheads. The mounts att,ý.chod to tho bu lkhoad.
-re 3tr.Aned and one f£AIed. The vertiocal shock

was minor comi. m~d ;:t~i.Ioae tr,-riwmitted by the&
bul~khead.
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Bakers The coupartment was in h chaotic conditton that
no narasursmante could be made, fTe Rack u,.s still

hold in place by the mounts,

Location: On Plan Position Indicator, in C.L.C. Room.

21 38 -

!ront View
Looking lies

461 2" s~wbd.

S Side View

"Looking Aft 28

1Tye of MHuntinm: Short C type mounts on four bottom corners.
L type mounts on upper back corners of main unit. Vertical
clearance 1/16 to 1/4 inch.

PhotograEb: BA CR 95-738-8

Vibration Modes:
"Rocking Fore and Aft 4.6 cps
Rocking Athwartship 4.7

Deflection (inches)t
Gage CA24 #4 a b a
Able 0.62 0.30 0.21
Baker - 0.50 0.,46

Comments

Able: Extensive structural damage existed in the space
just forward of the C.I.C. room, but the C.I.C.
room and the equipment in it were undamaged.

Baker: Considerable displacements occurred near the top
of the P.P.I. as gage a was distorted too greatly
for readings. The vertical shock was very severe
as there was about 1/2 inch displacement doinqard
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aathwqb tUm clearance wu but /A I . We
indicated bending of mtr taml pmw"

Lgea.Afl torI a sh 1 ? P lln IndIgtP " O*i.95W, -t

Looking Fwd.

40 Front View

a a

M..Te ofUounstl it Cosibination mounts on each of four bottim

cormers. These consilt of C type sounts plus a rubber sandwich
in parallel. Stabilizing L type mounts are locatod at upper
back cormers. Clearances were not determinable.

thtoEt BA CR 9•5s.238-9

"i-braet.,.a on g~deat

Rockik Fore auck Aft 15.3
Rocking Athwartship 10.*4

Reflection (inoes):
rage CA24#I5 a b
Able 0.05 0.23
Baker 0.21 1.25

Commnts

A,,lat There w& uo apparent damage to the P.P.I. or to
its mountr4g supports. The displacelents indicate
a minor shcok.

Bak•r• The diapes~ ements occurriug duzing thi6 test were
about 5 tlasa those occurwing during the first test.
The compression of 1,25 inches of the top mounts

To Stre.
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CA2. general Discussion

AI.: Severe top side structural damae occurred, but
inside of closed compartments the shock intensity
was moderate for gear attached to decxa. When
mouats were attached to bulkheads, the shook
displacements were large.

Bakert Considerable structural damage, machinery damage,
and esme flooding were caused by this test. The
shock therefore should be considered of moderate
intensity but not of the maximum intensity that
would occur if the flooding were difficult to
control with a crew aboard. The shock mounted
apparatus are almost invariably located at points
distant from the hvll where the intensity of shock
is greatly diminished. There is little question
but that equipment that passes the Navy "High
Impact" shock specifications could easily withstand
the shock motions at these locations. In most of
the cases where readings were not obtainable the
mounts and gear were not seriously damaged. The
shock mounted electronic gear was less vulnerable
than the ship's machinery to this type of okeck
damage.
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CA25 d e

WORM 0t Q 41riwaltter1.' I nain lad*
Cnimfb.M vidteft (nowr frm#w.t

16 4-

Front View of TDQ

30 10kin Aft

kb .bA c

Type of NMountin: 99! t, C type Janut* on four bottum corners.
L type stabilizer on top back corners. Clearance of vemat&j is
about 1/8 Inch.

Vantion Modes:

iRdekin Fore and Aft 5.4 cps
Rocking Athwartship 3.6
Translation Vertical 20.0

Derlsoion (inqW.
Ga*9 CA25 #1 a b c d
Able 055 0.25 0.19 0.17
Baker 0.38 0.50* 0.17 0.21

"*Doubtful accuraty

Couaept•

At- e shock, of sufficierit intemaity to bottom the mounts
occurred, but there resulted so apparent damage to
the equipment.

11e: Except for the deflection of k, the displacements
for this test were about tne msain as for Able.
There was no apparent damage to the equipment.
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L2.IAIs' Of Radar Tranasitter t Wpe L42- , Win Rdas
Transmitter Bom frame 4547).

18- 20

Side FroM.
View • •

Looking Look4i
Aft Stbd..

d

TyCof Uout v type mounts used on feor bottem coOners and
Sat genter cif f~i bottom edges. Two C type mmat are %nod on
the apper b4ok atgeo Clearance to bottoa 1/4 imch.

Foto~ral&-, B& 0.1 95-738-11
Vibratiou )Aodeoi

-]c~kitt Ne and Aft 10.6 ape

Aocki•s Atkmartship
Translaties Vertical 9.9

Gate CA25 2 .. a b a d
Able -- -- 0.30 0.30

Comments

Able:' The top mounts were 4¶estroyed. The lower mounts
prebab4 bottomed° the gperae 'damage within the
tvmamitter room is minor, but the damage outside
of the roon is very Oxteaeiveo.

Bak: Bqso* of the dawa# c¢40ed bI Able test no
obs"Ue44 v•e made for Bakeir test.
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CA25 #3 G;aes:

Laeationt On type CML-504Bl Automatic Gain Control Unit,
in Radar Transmitter Roan (frames 45-47).

g r•ab-c so/%%•'' c'

ýaba

AL~

TyWe of MountSA: L type mounto on four bottom corners. The
mounts have collapsed so as to rest on their shoulders. The
shoulders can compress 3/8 to 1/2 inch. The unit is mounted
in an angle iron frame.

Photograph: BA CR 95-738-12

Vibratiop•, Mdea:
Rocking Fore and Aft 12.2 cps
Rockizi Athuartship 9.8
Translation Vertical 16.7

Deflection (inches):
Gage CA25 #3 a b c d e r g
Able 0.82* 0.50 0.62* 0.62 0.22 0.34 0.34
Baker --- * - 0.28 0.30 0.40 0.40 1.10

*Gag* crushed, limit of travel.
**Gages broken off.

Comments

Able: The unit is in an angle iron frame which was welded
to the deck and to an interior bulkhead. The unit
collided with this frame indicsting large dia-
placements in the 3 principal directions. However,
the unit did not appear to be domaged. The trans-
mitter room did not suffer much damage, but damage
just outside the compartment w'as severe. Soae tubes
in an adjacent transmitter (no shook mounts) were
broken.
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bU 'rt The inemsity of sho4e sae•eavt peatw for
Baker than for Able. It shomld be mM.Ad tbat an
identieal unit mounted Just above the subject one•
and on the same angle iazoam raok, two looe from
its mounts.

Locations On Range and Train Indicator type Ct-55A3OC-1

in C.I.C. Room, Saperstructuzo Deft,

c c

d >

Looking Aft Facing Stbd,

Side View Front View

36

L224

Tre .;f ,oljt4ngs Three C type mounts# apacod as shown above,
extend the full depth of equipment. Vertical clearance of
5/16 inches,

Photogra&h: BA OB 95-739-1

Vibrston Modes:
Rooking Fore and Aft 24 ape
Rocking Athwart.hip 8.3

Dellection (inches):
Gae CA25 #4 a b a d
Able 0.13 0.11 0.46 0.62
Baker 0.30 0.25 1.60 OJO

Able: The shook vas greater Ln the dowNo*s tw In UaS
upward direction, however it ws u in mtatwue.
There was extensive damage just att 49 Ose @4,ol.
ruon, but none apparent in C.I.oC.

Baker: A shook of considerable intensity in te vert4.al
direction caused the mounts to bottom. 5heo was
no apparent damage.
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CL22 05 2M221
LeasimOn plan Podtion YIn~eator (mia4W "'kit tYPO

WZF;WQsmd el 8W-20 in 001,C0 ftft.

2, tFront Viii.

46J

Type of Unuti. Short C type mounts at each bpttc. corner.
L type mounts cu upper back corner of main unit& Vertical
clearance is about 1/8 inch.

Photogmraw&: BA CR 95-739-2

Vibration Modes:
"Rocking Fore and Aft 4.6 cps
Rocking Athwartship 4.5

Deflection (inches):
Oage CA255 a b a d 0
Able 0.26 0.30 0.42 1.60 0.72
Baker 0.19 0.50 0.50 0.75 1.66

Coments

Able: The shock mounts bottomed hard and there was
considerable displacement after bottoming due
to the bending of the cabinet parts. However,
because of the softness of the mounts it is not
probable that the shock was severe. There was
no apparent damage to the unit.

Bker: The vertical displacements indicate considerable
shock in that direction. There was no apparent
damage to the unit.
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CA2• 5General Discussion

Able: The spaces just external to all of the comi~pa tmrnts
considered ,.re exposed to tue blast znd suffered
groat structural dmago. Inside of tie compartments,
however, there ,;as little evidence of shock although

bottoming of the shock mounted uritz occurred in
many instances. As all --Intarua sysbtms were. svmpt
",may it i-ust be concluded that the electronic gear
is less vulner;ble to shock of thlese types than
Pssociated e juipment. *Shocks c-aused by bl,-sts of
much gre tcr inrtensities taan taese .#ouid not oc;Ur
without destroying the compz;rtment spaFces involved.
It my be as~uiad, therefore, that protection for
grerter intensities of shock than these is not re-
quired as far •s tsir blast shiock is concerned.

Baker: The shrip suffered only Mi•nor hull and 1.cliinery d,-
age. INevertheless, the intensity of shock for this
test -vas greater than for test ,•ble. Tilere mare
several cases of mount failure, and bottoinig wao
quite general.
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MIS4 StGaAs

Losatiom: On Shock Mounted Motor Generator Set,, In Port
Forward Corner of compartment below ths control cubi•l

S~ Looking Port

So

d

Tyr* of Mountinz: Mourts are as shown oz. .
bottom corners of the M-G set. The rubber is about -1/4 tdhes
thick.

Photographs: BA CR 140-1601-5 and BA CR 140-1601-6

Deflection (inches):
age sS14 #l a b c d e

Able 0.00 0.00 0.01 0.00 0.00
Baker Ship sunk, no data obtained.

Comitnts

See "General Discussion" for this ship.

8S184 #2 Gaaes:

L]eoton: On Radar Model SJ-a, type CV-43AAF-1 on Forward
Starboard Side of Conning Tower.

TYp, of Mounting: L type mounts on four botto cormers and on
upper back aft comer.

Photographs BA CR 140-1601-7
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Looking Aft I Look~ing Stbd.
Side View Front View

20

b L~bbJ AA

Vibration LModes:
SR6c= or and Mt 11.5 cps

Rocking Athwartship 11.3
Translation Vertical 14

Deflection (inches):
(kges SS0 4 #2 b c
Able 0.07 0.07 0.09
Baker - - -

0oaments:

See "General Discussion" for this ship.

,LSoc-tn: On Radar 1,odel SJ-a, type C'C-Z3 ADM, on Fomvard

Starboard Side of Conning tower.

Sof "unting; L type momuts on four bottomr corners.

Photograih: BA CR 140-1601-8

Vibration Lodes:
-ockln Fore and Aft 15.5 cps
Rocking Athiurtahip 15.0
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Looking Aft 4ooking Stbd.
Side View 24 Front View

a

Deflepti sjinohgf):

Able - 0.01
Baker-- -

*Gage dressd by causes other than •

Sal"A G mra iscussio

Abl!e t Th" was no notlceablg440*t domee ithin tho
Skip•Jack. The intensi•*Wf shock was negligible.

Bkrs The ,ship was sunk by B test and no test results
are available.
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h116 A

Locoation: On Control Cubicle, Lower Starboard Ldge about
four feet from After Edge, in After laneuvering Roow. The
gages are shown in the accocpwaing figure.

Cubicle a

LookiL~
F•.vd. ?v /ubber 1" ti.ick

i &•4" angles

Photograph: BA CO% 55-814-2

Deflection ýinches)j:
agSe 54196 /WI a b

Able 0.02 0.00
Baker 0.07 0.02

Corament s

See "General Discussion" for talis ship.

S3196 ,i2 Gages:

Location: On Control Cubicle, Upper Jtarboard Mount about
3.5 ft. from iifter Edg of Cubicle. The gages are shown in
the accompanying figure.

Photogaph' BA CR 55-814-3

Deflection (inches):
Mage 5196 /2 a b
Able 0.00 0.02
Baker 0.03 0.02
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Looking Port _

S51196 GagCes:

Location: On Control Cubicle,i Upper Forward Starboard
Corner, in After Maneuvering Room. Gage positions are
shown in the figure below.

Mount. Rubber thicki
is 1" thick To Cubicle
except as Port
noted.

All steel that
is rigid to hull
is 3/4" thick.

The rest is -'
•" thick.

I'_ I"•" •"

Rigid to hull
Photograph: BA CR 55-814-4

Deflection (inches):
Gages SS196 #3 a b c
Able 0.00 OO0 0.03
Baker 0.02 0.03 0.04
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S3196 General Discussion

Able and Baker: There wa.s an appreciable evidence of shock
or shock damage wsithin the Sea haven after
either the Able or the Baker test.
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S83o8 APOGAN

SS308 #1 Gages:-

Location: On Control Cubicle, Lower Forward Starboard
Mount in After Maneuvering Room. Gage positions are
illustrated on the accompanying figure.

Rubbe Top View

b ~ Cubicle

Rubber 1" thick

Llooking Af t

Photograph: BA CR 55-813-1

Deflection (inches):
Gage S$308 #1 a b c
Able 0.00 0.01 O.00
Baker .-- -

Comments

See "General Discussion" for this ship.

SS308 #2 Gages:

Location: On #2 Lighting Motor Genorator, Forward Upper
Mount, on Port Side of After Maneuvering Room.
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Rubber , . . , To haU

To IG set
Looking Fort

Photogr!,ph BA CO 55-813-3

Deflection (inclhes) :

G,---ges 6 308#2 " b C d
Able 0.00 0.01 0.0) 0.00
Baker - -.

6ý308 Q43 Gages

Location: On iadar Transirtitter-Receiver type C--43A,'..-I,
in starboard After Corner of Conning Tower.

a a

b CIO

Side View Front View
Looking Looking Stbd.

Aft... e

e A
d *1

d
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"bPe of .Mounting: L type mounts on four bottom corners and on
two upper back corners. Clearance of mounts about 1/4 inch before
bumping on shoulder.

•Photograph: BA CR 55-813-8

Vibratioa Modes:
Rocking Fore and Aft 15 cps
Pocking Athwartship 15
Translation Vertical 15 (may be rocking)

Deflection (inches):
Gages SS308 #3 a b c d a
Able 0.05 0.05 0.11 0.13 -
Baker -- -.. --

*Gage broken.

S3308 #4 Gages:

Location: On Lsaer After Starboard Corner of Control
Cubicle, in After Maneuvering Room.

oiLooking Port

Fwd.

Cubicle b __

Rubber

Photograph: BA CR 55-813-7

Deflection (inches):
Gage SS308 #4 a b c
Able 0.00 - 0.05
Baker - .- -
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Loaiu On Upper Forward Port Corner of the Cubicle, in
Ir =euveriqg Room.

S~Cubicle

to

a>

Deflection (inches):
Gage SS308 #5 i b a
Able 0.00 0,00 0.@1
Baker -- -

SS308 #6 Gages:

Location: On #1 Lighting Motor Generator Set. Upper
Forward Mount, on Starboard Side of After Maneuvering Rocm.

Fr:at View

Loo•ing Rid to
Stbd. a

Rubber
-•To MG set

Phojtgraph: BA CR 55-813-5
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04 o 83308 a b

Able 0.00 0.00
Baker --

S301" General Discussion

Able: There was no appreciable shock or shock damage

within the Apogan during test Able.

Baker: The Apogan was sunk by test Baker and no gage
readins were obtained.
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33335 DITUDA

=23 11 gum:.

I M On Upper Forward Starboard Corner of Control
en Atter Maneuvering Room.

Solid to Hull

Shock Mounts
1" rubber Cubicle looking Aft
sandwich in
compression

Photgravh: BA CR 55-813-9

Deflection (inches):
Nage SS335 A a b a
Able 0.00 0.00 0.02
Baker 0.05 0.05 0.06

Co=:mts

See *General Discussion" for this ship.

SS335 #2 Gges:

Location: On Lower Forward Starboard Corner of Control
Cubicle in After Maneuvering Room.

Photopraph: BA CR 55-813-10

Defleotion (inches):
Gage S335 #2 a b a
Able 0.00 0.00 0.00
Baker 0.04 0.07 0.05
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Looking Port

Control Cubicle

aa

b Sb Rbber 1"
Thick

Cubicle

Comments

See Oeneral Discussion" for this ship.

SS335 #3 Gages:

Location: On Upper Forward Port Corner of Control Cubicle
in After Maneuvering Room.

Riid to Hull

> b

Cubicle a
Looking
Port

Photograp%: BA CR 55413-11
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,Deflection (inches) :Ga- SS335 F3- a b a

Able 0.02 0.00 0.00
Baker 0.06 0.05 0.07

_Commet$

See *Geae•al Discussion" for this ship.

SS,335 #4 %gaes:t

Location: On Model SJ-l Radar Trmmltter-4edeiver type
CW-43AAF-1I, at Cen&er of Port Side of Colng Tower.

~13 1

f
f .

Looking Find. Looking Port

Side View 21 Front View

b a

c-d - Ac d A

Type of MountiMa: L type mounts on four bottom comiers and on
two upper back comers. Clearance of mount* is aboixt 1/4 inch
to their shoulders which are about 1 inch thick,.

Photozraph: BA CR 55413-12 ..

Vibration Modes:
Rockg Fre and Aft 13.1 cOs
Booking Athwartship 15 "
Translation Vertical 15 (mos im6.king)

Deflection (inches):
Gage SS335 #4 a b c d e
Able 0.00 0.02 0.01 0.01 0.00 0.02
Baker 0.14 0.29 0.10 0.09 0.10 0.07
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8.. 'Ofneral Dtisussious for this ship.

w 4i *41 aJ-1 Rdar Mai Coatftl Unit type
, at rater of Starboard SideofConning Tower.

S13 L_15 -d

Looking Aft Looking Stbd.

Side View 14 Front View

o o s L typ. mounts on each of four bottoa comnet
atop back oorners. Clearance 1/16 to 1/8 inch to
shoulders of wants.

Shd~mm , BA OR 55-81-1

age M35 # a b a 4
Able 0.01 0000 0.01 0.01
Baker OAS1 -- 0.07 0.03

88l35 General DIsvaui:on

Akia There was no appr•ciable shook, or shook dmage,
within the D,|uida caused by test Able.

Baker The Dentuda suffered very miner damage froa the
Bakep test. Some small leaks developed that
caused It to loose the mall aout of baoysmy
that it bads but if personnel had been aboard
no tre•ble would have oecurroe. From dplac•aests
reco~lud on similar Soar on the 3323 32'Ronsts
which was subjected to a oentrolled depth charge
test (OEL Report 0-a362) It is estimated that the
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Baker test was aboat equfvalent to a 300 lb. depth
eharse distant abo•A 100 to !SOU aom of the
imadne. The defletAine ot Mb appwuetme were
of mean magnitude and little shook dmage oeourred
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gra"L CMLUSIONS

Able ?*at

Surface Shig!

The following gmneralisatione can be made from
general observations and from the lead gage data concerning
Able blast and its effects on shook mounted equipment in
surface ships.

1. There was no appreciable shock intensity below
the main deck.

2. There was little shook damage to equipment that
was contained within closed compartments above
the main deck, as long as: (a) the compartment
was not torn open so as to expose the equipment
to the direct blase, (b) the equipment was mounted
only to the deck ands (c) there was sufficient
clearance (about 6" from central parts of exterior
bulkheads) to prevent collisions.

3. Stabilizing mounts, that connected the top of an
equipment to a bulkhead, very frequently failed.
It is suggested that such stabilizing mounts 'in-
elude suitable shaped strap iron components that
will deflect plastically at stresses several times
that normally encountered and with clearances of
several inches. Under no circumstances should any
vulnerable equipment be mounted to exterior
bulkheads.

4. It can be concluded that for equipment mounted to
decks or protected interior bulkheads a minimum
clearance of 1/2 inch would be sufficient to ade-
quately protect equipment from severe bottoming
because of translational motions, if -the trans-
lational frequencies of the moupted equipment are
greater than 10 cps. However, displacements
involved in rocking modes were several inches in
amplitude and a redesign and relocation of the
mounting systems should be done to adequately
protect the equipment. If sufficient clearances
were provided, the displacements wuld not be
objectionable for the brief period of the shock.
Bottoming of shock mounted equipment occurred
up to 1500 yards from the bomb, but little serious
damage to this equipment occurred beyond 1000 yards.
Plates 3 and 4 show typical disp.acemnnts of two
kinds of equipment. The mounting arrangements for
all units of a given type were very similar. The
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Sflexibility and lack of strength of exterior bulk-

heads caused them to deform and to be destroyed
before more than moderate shock intensities were
transmitted to in*erior deek eurtaaeo. BeSo se of
the greater Otruatuml sgt nigth und rigidity ef the
heavier ships a moderate damage of their @sternal
members causd a more severe shook within the cam-
partawts that they e#closad than did corresponding
structrarl damage aboard a destroyer.

Able Test

Submarines

The nearest submarine to the Able blast that was
instrumented with lead gages was about 1000 yards. There
was no appreciable shock damage or intensity of shock within
surfaced submarines at this distance. The shock would be
expected to be less for submerged vessels. Deflections of
shock mounted equipments were generally less than 0.1 inch.
It shGcýid be noted that the shock mounted equipment aboard
submarines was more rigidly mounted and the mounts were better
located (reduced coupling between the rocking and translation
modes of vibration) than was the equipment aboard other ships.

Baker Test

In destroyers the shock mounted eqiipment, that was
instrumented with lead gages, was located on the superstructure
decks, In the cruisers the instrumented equipment was also on
the superstructure decks although the C.I.C. room was an in-
terior compartment just above the main deck. The battleship
had instrumented shddk mounted equipment both on the 3rd deck
and on the signal and flag decks. As the underwater shock is
transmitted to the ship via the underwater hull it is to be
expected that the shock would have attenuated to relatively
small intensity at these locations. Nevertheless the dis-
placements of shock mounted apparatus was nearly as great in
the Baker test as for Able for equipment in destroyer super-
structures and for ship at equal distances from the bombs.
In the cruisers the shock within superstructure compartments
was of greater intensity for the Baker test than for the Able
for ships at equal diatances from the bombs. In the battle-
ship the shock, as evilenced by the deflections of shock
mounted apparatus, was as great in the superstructure as on
the 3rd deck near the ships centerline. It is apparent that
the rigidity of battleships and cruisers is sufficient to
transmit a considerable intensity of low frequency shock com-
ponents from the hull to remote parts of the ship. It can be
concluded however, that sh k mounted electronic equipment,
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located distant from the bull of a ship, can withstand shocks
caused by underwater explsions, better than machinery items
located near the hull. If it is conceded that electronic
equipment is to be located at considerable distances from the
fl, as was the case for all equipment considered in this
report, then the present Navy m igh Impact" shook specifi-
cations can be relaxed by a limited amount. This does not
apply to equi4pment mounted within submarines about which
nothing can be said as no submarine that suffered only
moderate damag, was instrumented with lead gages.

Plates 5 and 6 show the relative displacements of
two types of equipment, each type of which was mounted in a
similar manner on mr.ny different ships. These are comparable
with similar charts for the Able test. It can be approxi-
mately stated while considerable bottoming of shock mounted
equipment occurs for ships up to about 1500 yards from the
bomb for both Able and Baker tests, trere w~s little ex-
tensive damage to the mounts or their bupported equipments
at distances greater than 1000 yards. At distances of about
900 yards or less, for Baker test, the shock mounts and their
supported equipment are subject to considerable damage at all
locations on a ship.

Miscellaneous Shock Intensity Notes

SSeveral factors should be empbasized concerning
the general maximum intensity of shock which ship's equip-
ment must be required to withstand. Ut is generally agreed
that for non-contact underwater explcsions, equipment on
board ship should be constructed and mounted so as to
remain operable as long as the hull structure prevents
uncontrollable flooding. It is apparent frop. the Bikini
test that equipment protected from the direct Able blast,
and built to withstand the maximum shook from underwater
explosions, car easily withstand the shock caused by the Able
test. Exceptions would be made for equipment mounted on, or
very near to, exposed external decks ahd bulkheads becavie
of the large displacements involved.

For Baker test only one ship considered in this
report suffered a shock which would border on uncontrollable
flooding. This was the DD4lO, located about 630 yard from
the explosion which was off the starboard beam. From a
superficial observation of the shock damage there was no
doubt that equipment built to pass present shock specifi-
cations would have difficulty surviving a .-•hock of this

severity.

-46- Top Secret



The Pensaoola (CA24) was about 770 yards from the
Baker explosion as measured from near midship. The ,ex-
plosion was off the -bow of the ship. While some flooding
occurred, the damage to the hull was far from the limit of
uncontrollable flooding. An intensity of shock, as muld
be caused by the explosion off the beam of the ship and at
a distance of about 600 yards, would be expected to. be of a
limiting value. These figures are taken, as they are close
to the orientation of the Hughes (DD4lO). Other ships, as
the New York and the Salt Lake City, suffered relatively
minor shocks compared with the limiting value set by un-
controllable flooding.
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Defense Special Weapons Agency
6801 Telegraph Road

Alexandria, Virginia 22310-3398

TRC 18 April 1997

MEMORANDUM FOR DEFENSE TECHNICAL INFORMATION CENTER

ATTENTION: OMI/Mr. William Bush (Security)

SUBJECT: Declassification of Reports

The Defense Special Weapons Agency has declassified the
following reports:

4 XRD-203-Section 1 2 k"

XRD-200-Section 9
PMy

XRD-204-Section 13

kn -'o6"1T1v- XRD-183

~-~--..~'D3 6 658 6 N XRD-201-Section 1g

* XRD-131-Volume 2,,

__________ XRD-1143.--

________ XRD-142-

XRD- 8O3

XRD-l06"

XRD-105-Volume 11-

XRD-100-'



TRC 
18 April 1997

Subject: Declassification of Report

AR-46ft~t-V XRD-98e

A D:-- XRD- 97v~

AD---7ýýXRD-96"

XRD-95/

4-AD-376832L" XRD-94,;

A XRD-93v

ý7. XRD-92-Volume 2v

J4ý -Zl5 61. XRD-91-Volumne 1 V

551f XRD-9Ov'

- 4>XRD- 89t

-67453 
XRD-88v'

7452 ~. XRD- 87 ̀

ýAD-3 44 XRD- 86~

-76837L~ 
XRD-99V

MD-36 J, XRD-78w

XRD-44

667 63 * XRD-85-1

AD-376  LN.' XRD-77v

/ -3674621.\ XRD-1O3---

vVAD- 6 3 XRD-10 4'"

-I/'AD-367 4
6  XRD-102Y

67460 & XRD-101'



TRC 18 April 1997

Subject: Declassification of Reports

XRD-1I4!.

In addition, all of the cited reports are now approved for
public release; distribution statement "A" now applies.

ARDITH JARRETT
Chief, Technical Resource Center


